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INrcduction 

poSitionsensingdlongananodewireinpropor- 
ticnal or drift chanbers by charge division has been 
used in hi@ energy physics exp~~imxkationl-~, hcxver, 
duetotherequi~~ofsophisticatedelectronics 
forobtaininga satisfactory positional accuracy, the 
usageofithasbeenlimited. Inthispaper,weshcw 
thatverygoodposition resolutions can be obtained 
by the charge division method using4simple electronics 
andselfquanchingstreamsrpulses. 

!?xperiITtsndl. Arranwt 

Extr&edaluninunt&esof2mlong,2cmx2cm 
size wars used for sinplicity and convenience as drift 
tubes. Tbaatxdewireswere5ONnand75Vmthithick 
stainl.ess steelalloywith a resistivityof 440 and 
240 ohrs, respectively. The wire was applied positive 
hi~~l~~,andthepulseswerepickedup~u~ 
O.lVf capacitors. 50 percent A - 50 perc&"tC&j 
mixturebubbledthroughethyl alcaholat0 Cwas the 
gas mixture. 

As sham in Fig. 1 that the wire signals frcnn 
eachendwasdirectlyinj~intoac~cidlADC 
(Leamy 2285). ThegainoftheAccwas 2Ocounts/pc. 

Theresistors,~ collectasmallfractionofthe 
streamarsignal forgeneratinga trigger pulse. The 
data was stored and tn-line displayed via a PDP 11/20 
czquterusi.ngMuLTI acquisition system. 

Dua to la& of high energy particle beam at5$knni- 
lab~~gthispesiodandfors~licity,anFe 
source was positioned on soma predrilled holes for the 
follcwing msasuremauts. The size of the collimated 
5.9 keV x-ray sourca was 1 snn. Most of the data pre- 
sentedherewas obtainedfrcmthe 50Umwire;wewill 
alsoshcwsomaresultsfrcmthe75~mwire. Thetotal 
length of the wires was 200 an. 

Sam definitions: 

~=chargeIn?asuredi.nAM31 

~=chargexa3asuredinADc;? 

f = Co, - Q2,/(Ql + Q2, 

f 

Pesults 

Fig. 2 sh~theneasuredresolutionasaftmction 
ofthesourcsposition. It includes the finite width 
(lam) of the source,ncmuniformityof thewire, and 

the pdestal noise of the ADC's. This folded resolu- 
tionranges frcmlmnto l.4am, and the shape of the 
maas& distribution is quite Gaussian (Fig. 3). 

Assmning that the precision of our maasuremsnt is 
due cnly to the precision of measuring the charge, the 
standard error expansion gives: 
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where al = error on Ql 

a2 =emoronQ2 

C =correlationcoefficient 

cc011 =s0urcaco1limationspread 

Qo = Ql + ('a koJJ-ti charge) 

This expression was compzed with our data,. 
af LRZCSUS charge, Q is shown in Fig. 4a and b, when 
the sourcewas keptatthe center and attheend, re- 
spectively. Agraemmtbetmenthedataandthepre-. 
dictedcourveis excellent. Thecurves inFigs. 4a 
and b are consistent with al = a2 = 50 fc (1ADc count) 
and UC011 = 0.5 mn. There is a ,zmnallbut consistent 
burp around 90 pC chmrge value. This value corres- 
pnds to pulse height region (Fig. 5) where both 
doubleandsinglestreamars occurthus causing a spread 
in the af. 

Using +h atoll VXLLE previously determined af 
versus f expression was fitted to our data for txo 
vaIh?s of the charge as shawn in Fig. 2. Both fits 
areingoodagreemzn twiththedata. This is consis- 
kntwith c = 0.25 and al = a2 = 1ADC countwhich is 
~i~Mlueofthepedestdldistributionsp~ 
cbtarnedwhentriggeringwithapulser. 

l?rantheseresultsweconcludethattheinherent 
resolutionisbetterthanwhatis shownhereandis 
aminl.ylimitedbytheADcpedesta.lnoise. 

Linearity 

The fvaluawasplotted againstthem3asured 
.mxcepsition. Fig. 6 shows the residuals after the 
linear fit to this plot. 

It appears thatourdata is consistentwith adif- 
ferent slope on either side of the center. With this 
fit, thedeviations appeartobewithin 4 0.2 nmwhich 
is our precision of maasuring hole positions. 

240 i-2 Wire 

Wefoundnosignificantchange inresolutionwhsn 
using wire (240 62/m), Fig. 7. This is due to the fact 
that additional charge obtained fromthickerwire cran- 
pensatedeqxctedworseningoftheresolution. In this 
case, c was fomd to be 0.75. 
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Sane observations 

We found that the resolution is strongly corre- 
latedwith th~valueoft = (2R+~)Casitwaspointed 
0utelsehW.m. This effect is clearly observable as 
an offset in values as correlated to Qowhen the 
blocking capacitors have a Value of 0.005 Uf (inStead 
of 0.1 uf used for obtaiuing the above results). This 
is seen in Fig. 8 as a correlation scatterplot. The 
follming is noticeable: 

1,mefWlluaisreduced. 

2. Ttmbands appear; one forthe single streams 
pulses andauotherone for the doubles. 

3. Each band has a very noticeable slope. 

4. Alltheseeffects aregreatly*roved 
amuadthemidpointof thewire. 

The effect on the resolution is seen as larger af thau 
expxtedtcwaxdtheendofthewi~~e. This reflects 
into the previous fit as a larger comalati~ coeffi- 
cient. 

Conclusions 

Weuearenvinmdthatfewhundredmicrons ofre- 
solutionsmaybe~,tainableusing~~sensiti~ACC's 
with less pe&stal. noise aud beam particles. 

Iheauthorsexpresstheirappreciation forvalu- 
able discussions and help to Drs. A. Tollestrup, 
J. Elias, R. Kadel, and to J. Urish and 1.1. Rqcyk for 
their contributions. 
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Fig. 1 ExperjnTarlw setup. 
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Fig. 2 Resolution as a function of source position 
for R = 440 SI/m. Solid lines are fits to 
given constant charge data. 
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Fig. 3 Typicalresolutiondistribution. 
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Fig. 4a Ikzolutionasa functionof streanEr 
charge at the middle. 
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Fig. 4b Resolution as a funckion of streamx 
charge atoneend. 

Fig. 6 Residualsasafunctionofsourcepsition. 
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Fig. 7 FWolutionas a functionof source position 
for R = 240 Q/m. Solid lines are fits to 
givEsl constant charge data. 



Fig. 8a Correlation between f and Q. for Fig. 8b Correlationbetween fandg for 
C= 0.005 pf. c = 0.1 pf. 
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